The evidence indicates that the enzyme is a product of the uterine tissue and is not of bacterial origin. The optimal pH is 7\m=.\7and the enzyme is not inhibited by fluoride or eserine.
INTRODUCTION
Increasing attention has been paid in recent years to the secretion and function of the luminal fluids bathing the mucous membranes of the female genital tract. The results of earlier workers on the composition of these secretions have been reviewed by Amoroso (1956) and Olds & VanDemark (1957a) . These and subsequent reports (Ringler, 1956 (Ringler, , 1961 Olds & VanDemark, 1957c, d; Junge & Blandau, 1958; Howard & de Feo, 1959;  Polge, 1960; Albers & Castro, 1961;  Heap, 1962; Heap & Lamming, 1960 , 1962 Lutwak-Mann, 1962) indicate the distinctive nature of the luminal fluids and the influence exerted by the ovarian hormones on their secretion.
Other studies suggest that these secretions may influence the activity of spermatozoa (Roark & Herman, 1950; Olds & VanDemark, 1957b) and are of importance in the control of uterine infection (Olds & VanDemark, 1957d; Broome & Lamming, 1959) and the nutrition of the blastocyst before implanta¬ tion (Lutwak-Mann, 1959) .
Although there have been numerous studies on enzymes of the genital tissues {see Talalay & Williams-Ashman, 1960; Villee, Hagerman & Joel, 1960; Gross, 1961 , for reviews), there seem to be few reports concerning enzymes in J. C. Wallace and I . G. White the luminal fluid of the female genital tract. However, ß-glucuronidase has been shown to occur in human cervical secretion (Fishman, Kasdon & Homburger, 1950) and in the rat uterine fluids (Ringler, 1961 ), peptidase in the uterus during pseudopregnancy (Albers, Bedford & Chang, 1961) , glycerylphosphoryl¬ choline (gpc) diesterase in the uterus of the ewe (White & Wallace, 1961) and 5-nucleotidase, -ase and purine nucleosidase in rabbit cervical and uterine fluids (Leone, Libonati & Lutwak-Mann, 1963) . This paper extends earlier observations (White &. Wallace, 1961; Wallace, Stone & White, 1964 , 1965 on the breakdown of the seminal constituent gpc by the rinsings of the ovine and rat uterus, and indicates the influence of ovarian hormones on its secretion, gpc occurs in high concentration in the semen of a number of species (Dawson, Mann & White, 1957) , but no function has hither¬ to been ascribed to it. Its enzymatic hydrolysis would, however, make available appreciable quantities of its component moieties, glycerol, phosphoglycerol and choline. The first two are known to be metabolized by spermatozoa in vitro (White, Blackshaw & Emmens, 1954; Mann & White, 1956a, b; White, 1957) and might be utilized in the female genital tract.
MATERIALS AND METHODS

COLLECTION OF FLUIDS
The genital tract was removed from female animals immediately after slaughter and packed in ice during transport to the laboratory which took about 20 min. The uterine horns were dissected free of fatty and connective tissue and of the attached oviducts and cervix. Calcium-free Ringer phosphate pH 7-4 (Umbreit, Burris & Stauffer, 1959) or 0-134 M-sodium chloride buffered with 0-02 m tris-HCl (pH 7-4) was introduced into each horn with a syringe. The fluid was passed along the length of the organ by squeezing or by pressure applied with the syringe and was collected into graduated centrifuge tubes in ice, taking care to avoid contaminating the samples with blood.
The volume of fluid used to rinse each uterine horn or oviduct varied from 0-5 to 8-0 ml depending on the species. A comparison of the recovery of protein from the uterus of the ewe when each horn was rinsed with 2, 4 or 8 ml (four animals/group), showed that total protein recovery was similar when 4 ml or 8 ml of fluid were used and that both were superior to 2 ml. In most experiments on the ewe, therefore, 4 ml was used to rinse each uterine horn. All samples were centrifuged (1500#) for 20 min at 0 to 2°C to remove any cell or debris. (1957) .
The protein content of the uterine rinsings was determined by the biuret method (Wales, Scott & White, 1961) , or by measuring the optical density at 210 mM (Tombs, Souter & Maclagan, 1959) (1948) with an incubation period of 20 min for colour development (White, 1959) .
The specific glucose-oxidase procedure of Huggett & Nixon (1957) was used for determining glucose. The other methods employed in the analysis of follicular fluid are given in the paper by Scott, Wales, Wallace & White (1963) .
UTERINE TISSUE HOMOGENATES
The rinsed uterine horns were cut into 1 to 2 cm segments and homogenized in a Waring blender in 9 vol of Ca-free Ringer-phosphate at 0°C for 2 to 3 min. The coarse particles and debris were removed by centrifugation (300 g for 5 min).
CHROMATOGRAPHIC DETERMINATION OF GPC BREAKDOWN
Chromatographie evidence for the breakdown of gpc was obtained in the following manner: 8 ml of tris-bufFered saline rinsings of sheep uteri were incubated in the presence of antibiotics for 15 hr with 0-8 ml of ram seminal J. C. Wallace and I. G. White plasma. Aliquots (4 ml) taken before and after incubation were heated at 100°C for 90 sec and mixed with 6 ml of absolute alcohol. The protein-free filtrate was deionized, concentrated and chromatographed by the methods of Dawson (1955) . gpc and glycerol were separated by paper chromatography in 80 : 10 : 100 butanol/(glacial) acetic acid/water; gpc from phosphorylcholine in 6 :-3 : 1 propanol/0-880 ammonia/water (Hanes & Isherwood, 1949) , and gpc and phosphorylcholine from inorganic phosphate and the other phosphate esters, especially cc-glycerophosphate, with 100 : 10 : 12 phenol/glacial acetic acid/ ethanol system (Dawson, 1960) . Areas of the relevant chromatograms with Rf's corresponding to authentic markers were eluted with 1 : 1 alcohol/water or water alone and aliquots taken for analysis. Spray tests were also used to detect the compounds on preliminary chromatograms. Glycerol was detected by the method of Trevelyan, Proctor & Harrison (1950) and phosphate-con¬ taining spots were located by spraying with acid-molybdate reagent (Hanes & Isherwood, 1949) and irradiating with an ultra-violet lamp (Bandurski & Axelrod, 1951) .
gpc and glycerol were estimated by the method of White (1959) . Total and inorganic phosphate were determined by the method of Allen (1940) .
CLASSIFICATION OF SHEEP GENITAL TRACTS INTO STAGES OF THE OESTROUS CYCLE
Both ovaries were examined and the diameters of prominent follicles and corpora lutea were measured. The three categories used were defined as:
Stage 1 Dawson (1956) , was responsible for the breakdown of gpc by uterine rinsings. of which 37 mg/100 ml was reducing sugar. The reducing sugar was mainly glucose (27 mg/100 ml) with only a trace of fructose (2 mg/100 ml) and citric acid (1 mg/100 ml). The urea (61 mg/100 ml) and ammonia (40 mg/100 ml) content were high. The total phosphorus concentration was 20 mg/100 ml, of which 15 mg/100 ml was inorganic phosphate. pared. Although the protein content of uterine rinsings in the lamb was only slightly lower than in the adult (mean values ±s.e./total rinsing were 4-0 ±1-3 mg and 4-2 ±1-7 mg respectively), the diesterase activity was very much less (103 ±21 Mg and 736 ±155 Mg choline liberated per total rinsing respectively). Glycerylphosphorylcholine infernale tract 171 df = 8; 0-01 <P<0-02), but there was no increase in the diesterase activity {t = 0-14; df = 8; 0-8<P<0-9). In the second experiment four rabbits were injected subcutaneously with 10 Mg oestradiol-3,17ß in peanut oil each day for 3 days and killed on the 4th day, but there was no evidence of diesterase activity in washings from the uterus or vagina.
INFLUENCE OF OVARIAN HORMONES ON GPC DIESTERASE IN UTERINE RINSINGS
Similarly, when six bitches were brought into false heat by injecting 5 mg of stilboestrol in oil intramuscularly followed by oral administration ( 1 mg/day for 5 to 7 days) there was no convincing evidence of diesterase activity in the uterine rinsings. 
SOME PROPERTIES OF THE GPC DIESTERASE IN UTERINE RINSINGS OF THE EWE
Effect ofpH
The variation in gpc diesterase activity of fresh uterine rinsings with changes in the pH of the incubation medium is shown in Text- fig. 1 . The activity of 1-0 ml aliquots of Ca-free Ringer rinsings buffered with either phosphate or glycine buffers was measured at 37°C over 3 hr at the pH levels indicated. The buffers were prepared according to Gomori (1955) Mann, 1954) and have been reported in the genital tract fluids of other species (Shih, Kennedy & Huggins, 1940; Lutwak-Mann, 1953; Olds & VanDemark, 1957c, d; Bishop, 1957) .
One possibility, consistent with a preliminary report by Bedford (1961) , was that gpc might be the decapacitation factor of semen (Chang, 1957) (Dawson & Rowlands, 1959) Table 4 ), since preliminary tests indicated the volumes of Ringer used (4 ml/uterine horn) gave near maximal recovery of protein.
It would seem that in the reproductive tract of the ewe, the greatest activity of gpc diesterase is in the uterine luminal fluid, that an appreciable amount is present also in cervical secretions, but only low levels occur in the oviduct (Table 3) . As in the rat (White, Wallace & Stone, 1963; Wallace et al., 1964 Wallace et al., , 1965 , the gpc diesterase activity in the uterine rinsings of the ewe is maximal at about oestrus (i.e. Stages 1 and 2 in Table 4 ) and is affected by the ovarian hormones independently of changes in the weight of the organ or in the con¬ centration of the other luminal fluid proteins.
In experiments using organs obtained after slaughter one cannot overlook the possibility that the results may be influenced by the process of killing. Thus Badawy, Campbell, Cuthbertson & Fell (1957) report the shedding of the intestinal epithelium in sheep and rats following death by a humane killer.
In the present studies there was no obvious evidence of the shedding of the epithelium of genital tracts which were obtained within a few minutes of death and the small volume of debris usually obtained after centrifugation suggests that this did not occur. It might also be noted that gpc diesterase activity has been demonstrated in uterine rinsings obtained from the rat (Wallace et al., 1964 (Wallace et al., , 1965 In all studies of metabolic reactions in semen and secretions of the female genital tract, the possibility that they may be due to micro-organisms must also be considered. The evidence, however, in the present instance is strongly in favour of the breakdown of gpc being due to an enzyme per se, secreted pre¬ sumably by the endometrium in response to changes in the hormonal status of the animal. This conclusion is supported by the occurrence of the enzyme in washed uterine tissue, by the failure of antibacterial agents and bacterial filtra¬ tion (Table 2) to affect its activity, by its induction with oestrogen in ovariecto¬ mized rats Wallace et al., 1964 Wallace et al., , 1965 and in particular its similarity to other mammalian gpc diesterases. Thus the optimal pH of the uterine enzyme (7-7) agrees well with that of Dawson's (1956) liver gpc diesterase which is also not inhibited by fluoride or eserine. The only gpc splitting bacteria described is Serratia plymuthicum and there is no report of its occurrence in semen or the female genital tract. The bacterial enzyme has a much higher optimal pH (9-0) than the uterine enzyme (Hayaishi & Kornberg, 1954) and since it is bound to the bacterial cell the enzyme would be expected to be removed by filtration if, in fact, it was present in uterine rinsings.
